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«*«f^<^frir4*«ttojs«aa»A*. mm 
©*«ffl*dtrtSttf bXSK j: o rfristnS^Bft a 

So 

B^f»*=i- Fr*DNAt»«?III«:»Al/ft:llll«IB 

»ra>*g*K: j: o r f f 5 c <t i raw** i ccteis 

[»*H3 ] «E!iiffl6»AWMftfflli*0 
^*~>, PR^Df^>, 'J t* ^ F F7>X77-7' 

[«*3B4 ] WE'*- hi-S&KBtfi* WF<D 1 ) 20 
(D^^^>{C»l/T*SiB?J±©TiKK:#«E-r*DNA 

(c«i:or3-FStirc^*iHSfeKa». . 

2) ftUF^'»X^t^P->„ 

9«jS3&jpH7*»r*swt^-F^--aia»B i 
h^-^aitB 2 tfrhtzhz tift&t-jr zm&m 1 30 

[M3RJH6 ] < Fti£0JB 

P H 7 *ffi-C^> 0 f * -<U >«IB***T F ^ 

-SaiBi<DH^t«)0, WEtaBSaHAi^-- 
F^-SaKBi*J*3RCC±»)WBT^I»ft*y 

< im*^pH7*it?*s«ttA- ht-aai 

B l <t, *!>&< ife'>t^n>Ii?:ff^vt^P> 

ssaftskiirt*. 

[i9««8 ] WEBM4'*- ht-iaiB l#7S3 
v • >f>VU>^ (Fumicola insolens) ft^Oypf 

4isV7.)\,v 4 F-fv-rf^-^©*ii/#*J/*«««r 

4«i*i7 ccKttosaaitett. 50 



a mm&ttz&m' s kbi 1 > 6 n a s a ire * o 
r, 4>#< <b^^^pH7*ssr*>a^tt^-h^ 

[g«*31 1 0 ] 6 -s9#«8 oi>rt* ecia«8 

CDSaMi4^<*^^- HtiCitftlitSDNA. 
[%mm 1 1 ] 8t*B 1 0 CCfBiSO D N A ^r^JgpJ^ 
CCzg A L /cMSffllS"C ab S C <L £ T 6 ?§3EfflK. 

[0 00 1 ] 

vw?* Fis^^jsifiH^c^fefttrsttattis 

««a»©*«#KB»«:H-r4. 
[000 2] 

c>t«, tsMaaK©iSiiiiacc*f-rs«tt. Jt«ffna 
^«r**!^«aK©ii^i^r©»«wo«FW 

©RAH****. ^(Dtcib. WIAtf^clBSfCOJSBSaK 

[0003] !is«iaftiHttaEB»t©i^<t 

(7)#tt£ v * * > £ £ *0|ffliart -CO^P^rfflJ 
*J*r*#ffi#»S63*VT:i»£ Oae H. Lee, IT Winn, C 
nan B, et al(1998) PnoteinExpression and Purificat 
ion 12 : 53-60) . X. ffiMHaH£****ttB#fc 
^^n^7'P^» ( prochymosin) <h^{L$-l± 
aciCCAOEIiOjaiSSfflofcfcOfc** (Chris Ha 
uqht, Gregory D f Ra.iesh Subramanian, et al(1998) 
Biotechnology and Bioengi nee ring 57, 1 : 55-61) 0 

>^7x7-fe'3 (GST) i**fh3***ffi (Kiri 
11 A Martemyanov, Alexander s spirin, Anatory T Gu 
dkov (1996) Biotechnology Letters 18, 12 : 13 5 7-136 
2 ) -¥\ tKB«BK£*fe^n-;*'W>7 s -f >^hV-f 
> (CBD) &Rk^t3«2^rS (Kevin L Piers, Mel 
issa H Brown, et al (1993) Gene 134, 1 :7-13) , 5x 
m^&M*y'V?-J>Atm£iit2i*Z>Jj& ( L. Zhan 
g, T. Fa! la, M. Wu, et al(1998) Biochemical andBio 
physical Res. Com. 247 : 674-680) ftTl> 

[0 00 4] 




(3) 

3 

©5 ^Sg&J&orfp© *>©(;£. r 5 ^6Sg2y'J±{C 
©ftgllft&^i LT. tH2?S*©^:*->, PR^'a 

[0005] cn^O^^^OffiStttaffiSeKCCOti 

-a*. «re©iS£ima«:*t-r4»tt*». ?t£»i*j-e© 

#8?<t#5P.J]SICi:j!j|jA. MCc. fiMKS**IELi»-je lfl 
{&WJZ)l>7 4 F*S£©gofc&5$S:iEl/C>— 5t© 

[0006] mi*. frfaL//cSfi^^w. t>-rtit> 
©t«t<. ttt6©2Y7©&gtttt®sea*i'£i4M 

Vi^WTSiai?: in vitro rSiJiS&^-LTrStt 

[0007] tnffisaatw©tifit2ttgaa©# 

4 -rasa**. •;7*-*f s ^>^«ttt^w4-3i 
sntus, mu-mm^i - 2 5 0 6 8 s-sfsfg-c 30 

L-CIB!iS-S4*ffi*JfBKS*l. 1 -7 5 8 7 

v ^ ^ - -fefi OM&fot or#HJlS tt6#ffi#sgSH § 

ntui. o*»u cn?>©^*ct^aa©^^ 
kjcjbot. <stc«if3/©£tMsea£#£S!;*-tf£t4 

[0008] y±©*>6. jBt«afea*isii-ra»3H 

-S8S©^FrtyxjU7^ F*S£©JBj£ 40 

[0009] 

sfc*>©*8] (in 1 MBottA) ±ie 

BWH%JB»r 4te»©3SB» 1 &bj (IMtH 1 KIBtt© 50 
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a*3jipH7*«-c*o^+'<o>affi'&wt--6^-- h 
^-«a»Bi©aa«»^i*i orra«iffl]i8*i-e»?i 

[ooio] <*2 mgoflMt) -kiBPusfcasfc-r&fc 
s>©#issg2#&Bj§ (ti*ii2fcfeig©^Bj) ©tsistt. 

Btef** =i - FT Z> D N A nJtfctcSgA 0 fcM&«B 

^©igscc.to-cif^. Kssaa©Mji*a-c*s„ 
[ooi i ] m3ftw<Dmm) ±.&mm*MVk?2>tc 
tboimmzftw <»*3B3{ce«©»w) ©^fiS«. 
mriemi^BJXtim2ffeHjK:^s5xffisasA*i. -en 
-etiflSK5i*©^*->, PR^-f>, ytr^Fh 

[0012] (m4¥m<Dm&) ISiSt&ZM&tZtc 

a»B*i«T©i> x«2) ©t>m^t?*s. sea 
i) zfU7-j>i?xj\s7 4 h'JvJv—e (felT. rp 

D I J if5) X«fflf5S*©^^-->«:>(tL'CiaSii2 
?lh©Ti3fc«:SaE-r€.DNA«:«fc-3-C3- F3*VCVS 

i&ttsaa. 

2> **uF*v><erF. nxj ifo)x«->t 

[0013] (m5^WCD«fiR) JJBIW«flfft-r«ft: 
tb<D*mmbftW (»*B5KEtt©l6W) ©«fiS«. 
miie^ i ^bj~^3 aw©i»rti*>«:^s-'<- h ^- s 
SIB*, 4>fc < £ *>^?«Mi*s P H 7 *si-c , **kk^' 

-ht-seiBit, d>&< £fe'>-t-^p>tate*w 
saa©sajt^ft-c*2.o 

[0014] (^6|ftWCD«fiR) ±IBISgi*l?^-r6/c 

&©*:Mm6^Bj (»*s6{ctais©iew) ©tifiXa. 
— 3e«a©»Wis?^^7 -f Fjs^©»j«*stts©* 
i -r s isst4©tix«s a a a 4 . ««a«< p h 1 mm 

•C* 0 5/ -c >«ffi«r*T S^- h i-- B i © 

— ^©^'j^^FSHiLrfljfijEsnrc^. saan 

[0015] (J07ft91©ttME) ±KIBH*)B« , rSfc 
*©*:SS®7#eBj (M^17K:8B«X©^) ©^fiS«. 
— SSBCO^frt^^^? ^ Fte^©^fiK=S:rSi4M©^ 




5 

IfB 2 £©!&£<*-?£>£. SaS14^<*-C*^o 
[0016] (J0 8 SHOWS) ±fSISgI£ft?&-r£fc 
«>©#l8H8£e9! (s»*]H8{ciet8©»W) ©«!$«:, 

i9ffi*7*w«:tfi*MttA-h^—ae»B 1*75=1 

7 • -f>V ( Fumicola insolens) iSM>7'Of 

;i/7 , n>;ji/-->x- b?>x--< yy7-m5. S io 
[0017] mamiamut) ±%mmzM&-?ztc 

9 1MB <WJJ8B9«:IEI*©*WI> ©8tEK«, 

HI KffiX&ZM&'i-' bi--~m&MB 1 i, 
'J>t£< <Lb~> + ^a>®mzm?2>^v<a>'i- bT 

[0018] (HI omi<Dffi)&) ±S23S4fl?9i-r 4 20 
fc#©;«iHi (aw»si otcfats©^) ©fll 

[0019] (Hi 1 ^Hjjotitja) ±12iiM5r(B*-r S 

^©^bih i imn mmmi kcibss©^) ©ts 

g£B. BulBHl OSBjtc^DNA^^oJ^CC^tAL/ 
[0 02 0] 

• aw ] (Hi ^©fEffl • m i s 

W©$tSiSeS©S!jg^ScJ:titf. ffiStt©KISSa 30 
KAB^m**SpH7*«-C$).5.^- h^-gaS?B±. 
©tb^WW^SOSaSIS^fti OT?65i3*lS© 

mmmmm^Hx, mscttm^tt^-^^v -< bm 
xmm$titcm-&-ct>> ^-b-r-m&mBtcDm^c 

[oo2i]*K. m^mm^^m^mmj: K>t%w.u 40 

>y&7'><Dx-, bxmmtxzz. c©rstt<t 

**>. !S«*ajIA&SiJtCfS14fb-C#4. 
[0 02 2] (H2#BH©ffffl • 88H) »2«WtcJ:o 
r. » l ^(c^stnMsafloSiiS^SoR^Wfell so 
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[0023] (H3 mm<oim ■ nm) h 3 smit* -> 
x. mimn3uzm2ftBfii,cmz > . -^«sc©^w^ 

x;U7^ KIS^©0J££?£f4S©*fr±ir5iSStt©5i 

asa» a ©ft^^njfi^tfl)*sti«3 ti 

[0 024] (i4^<0ffiffl • £6H) H4SBJCCJ: o 

'1- h^-SaSB©R»W&WJffi«3tiS. -5-©l*3 
"Cfc. PD IX«ffi^5i*©^ + ->T*CC3- K^n 
SKttSBS?**. BtBSa»A©y^JU7 ^ F*££fC*t 

[0025] (H5 ftwoim ■ a»*> samt^tc 

-h±-^aSBl i2/ + ^nwc- h±-SaMB2 

<b#>e>&-?-tt:>r&jn,>. c©is^. gaftsa^tttt. 
taSsa^At. bms^- H^-samB 1 1. *>+^ 

[0026] (H6 rnxovtm ■ mm) mw^QWA t 

mxicjivm&ux^x meftwoixsicm 
%&—&<D#<)'<y?-\ : m±Lxmi&2tix^zk, m 
^mftx-ztmzfttcvimtfmntcs&nwi'&iti&tfi 

SZ>. L>*>fcM*©SaHifflK»S^CC<J:D^JBrnJ#B«: 
[0 0 2 7 ] (H7 Sigoffffl • H 7 £ 

o. »6»w4i*a«cs* 4 :/©aaH»£f*w>wfttt 
sn^. c©sa@ik^ittc*jc»-ci3:. m^-\-i-- 
sa«B i i-> t-^a 1 t-geiB 2 i 
h i- -§tawB ©HuiaiSin^^s-r s. 

[0 02 8] (H8 SBj©{^ffl • ^6H) H8 SWtCJ: 
•5 . d>«c < <t fc««^f*« p H 7 tSSS-CASK^-!- h 

-gasB i©f^e«j^t«ii, ^< <b^>'r^D>*a 

[002 9] <*9 »W©f¥ffl • «&*) H9 ^Bjccj: 
•C, H7^X«H8^©^eSfffl!^*{C*JWStSM 

sa»A©^-- hi--<t^-s-<#>''!- h^-sas*sa 

[0 030] (S10^Offffl-M)I10»C 
cfc<3, »6#MB~SB8»WK«4»aK»*(*©aG-7- 

[0 03 1] (SI 1 ^©fpffl • H 1 1 ^aj(c 
J;0. HI 0«W©DNA*«fl!OfcSBMII£f*©a 
#Wtt»!H©li*«!l«3ti4. 

[0 032] 

[»W©SIJt©JK®] 'Xtc. HISBJ-Si l^Bj©H 




(5) 

7 

[0 0 3 3] CaaffS^flO 43HJJtcffi£S&Klte 
ccoc ri^j i« v -«o±©»«aiaK<o- 

^-gas B i ?Wb^WK:*S^ o r c» 

M^an a <t^~ h t-aenBi©-»ftic»B±» 

*i«*ttjH«* Wte»9 cc <fc o uresis 

ti^esr^)^ ^-ht-gasB*ifi^pH7 

[0 0 3 4] CinS^SSA] *^tcffi&ffiB££9r 
8So^ft^x;i'7 ^ FIS^©»i£te<fc 9r£ttS©:£ 

<t 0 $ tixittffi tuxm tctbttcnnj)* v 

FfS^*»ttr**t>fc»«:, a&SffcSJrci***- 30 
[0 0 3 5 ] taMSBSf AOS®**, -siso^rt 

****©«>©* jgcc^ttffjcctti^js^ 1 &c^*rr s 40 

^Igie^iJ^CD 1 0fi-5 4(4(DT S -/»3&>e>&4fc©J&* 
HF£ts<0fCT3ti4. 
[0 0 3 6 ] C^-h^-9iaHBD 2M8W«:«ft^- 

tBj ttt* >fta<hT4gaS©Al{*«^^iE0<^M^ 
ttW4flm**i>> *«HK:*Hr»TttWK: 1 ^as?©# 

ttBKcXMS-tt 4 y 7 * - -i >y«fcW»S lC^ a 
±iB««*4UTfe, pH6HTOfeO, iOWpH 50 
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5. SferF©^©* 1 *?*^. X, ^-ht-SfiRB 
fr6&4t§^<fc#*4. 

[0 03 7]^ h ^-saHB(D«3Htt±ia©«««: 
^aT4R9CCtel>TIE:eSft&l>. <Drt 
-ht-SaiBiltB, PD1 (?I^pH4. 6 

8) x«ti%S*co^^-^>cc*tbr^SI2?'J±©Tffi 
CCSfi-^DNAfcioTn- FS*iTl>4«ittSS« 
(fH*pH3. 6 1) *«FCC»*L/<W*-r4Ci3W 

[0 03 8 ] ±IBP D I <h flRtffiriB:? ^ ^ ^ 

tC^-T T 5 vMBEJ*© 5 9 (4- 5 4 3 {4©T £ 
6*:4*>©3&*?*0<WS3ft4. ±iBSSt4^aif<bO 

ffiaE-rsDNAcc<fc^T3- Fsn-cc^sMttaaH, 

ECcX#ft(Ct£i9iHH» 1 CC^TT s -/MB?U*©6 1 
fi- 1 2 4 {£©7*3= sniPht£Z>i><D1)m& 0<#^3 

ft4„ 

[0039] i-OA'- h t-SSIBi Ittt, *© 
ftfctTx (fft*pH5. 14) ^K^rt 
-So E&C. Gr oEL (?t-5pH5. 0 8), Gro 
E S (3J««£p H4. 51), HSP90 (^S«Sp H 

4. 6 7) m<DZsv<V~>i>, tu&is<m^$z>o 

[0040] ±iE»tt^-ht-aajtB i iim 

ffir&4 5 l 4fi®y;^ 5 >K-5 4 3fiOP 
©S« (5*^PH3. 9 5) £{Wj%-C«&*s. *©fft 

©f^ittWc#t6ffil<z)gairfcib^u B 
_hlBt'*'<ia>'<- ht-SaHB2tlt(iPP I * 
»*L<flRVC&4. i/t^O>^ht-SBSB2 
©•«* «HJE 3 n fc I . *©»*S#ltttJ*Ccfc I > 

«^cc», m^fieiafcfews»3H©is«:tsMaiaHAi 
y^^F«iur«j*3nrc**) **s-rc^^»* 

[0 04 1 ] C»aWlte#«:3-F-r*DNAD *» 

KMfSa»A4^- h^-aaSBcbSr^-rv 
[0 04 2] ±ffi3-f*-f LT, #— 

igfie^ibrtaSga§A<b^-F^--sia®B <x 
-aa5tB2) tzmmoxx- Futt»8»&^**j 




gBSBl. W*a>'*- h^-^SMB 2(Drt<£— 

*»»e^<fcLr:a-Ft,rt>s»£fc*>)»4. 

^DNAiim «il«iS^J#-^lX«E^J##2{c 10 

5*r*s. 

[0 04 3] CDNA*|fe3EgpIfi6tC2»AL/c^*ffl)ia] 
JbEDNAtt. -^iltii, fiESoaLSttm^Mllil 
te»^tBte*A**c£#r** 1i£tU8oaa»IK 

[0 044] D NA*m^Mm&¥m*Jt&lC&A?2>tc 20 

H&U* NovagervfiSS!© TpFT Expression system J 
^J** F*«S"C#S. ^CODNACDlf 
A*\ mi*fflM^<D^3g-c^^-^A«, &*0©ffiK 

[0045] c!«seKoHfi^] sinaesoH 

[0 04 6] HSL^Santtd»«?t£HBIS^6SK 

■A<tofc«»tt36s«n*»^r3W**. se^rtsaxa 
£>&<d mm ttt, ^u-F&tt»r©»Bi*)*o» 40 

[0 047] tS««eK©ttS#ffi«. 4>tt < i 

[0048] RiaeiAt^- ht-^aiB^^ 
■rr aaaa, aco* u Fifteen ^rs 
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S*3fcWBfflBO*y =f^*F»#) {CfcttS^^F 

Mtc «fc o r titj$ 3 ft Wffil^ cc <£ 9 ^ 0 r 1 > £ t§ 

[0049] !«aseKA*BiiiiJgtt3a«csjftr *aa 
h^-sasBotsfgccioraa&wcciitf u 

> ^tRff ftittf or ff o r fc&o > e 

[0 0 5 0 ] 

ccfci»rjfiF*L<n«fi-r*c<!:*ir**. #^{t 
ccJBLrc**. 

( 1 ) -SiKWrtvXJ^ * F«£<D0fi8*iStt 

§s©^<t-r*aaitt©«af»aRA4, f»pH 
i&mv $> ^t^o>M*wr^^ r ^-saw 
Bi©samB^»<fcL/r««ttiBrtr»«3i*. cn 

dtriSttfLEBKJ: orflrEffias&KA£t%S<cX 

(2) ±E«aw£#«:*$c»r. eawaiiAi^- 

F^-SaRBiWb^CclS^L/ri^. 

(3) ±S25iajBH[^*K:*j^r fc RWailAi^ 
ht-aaSBi^ «9S«cJ:or«IWrPl«tt^y=f^ 

^F3P»*^-ur. — ao#y^^F«<tLr«iss 
snrt>&. 

(4) ±E»aMBI^*CC*yC^r. JnlSatAi^- 

(5) ±EcaiaaHA*«. *neh*«s*©**.=. 

(6) ±Ei»ft*©?*^>^ft*<Dfc©r* 
<7) ±Kffl»S*©**->#, E5»»# 1 cc^-rr 
r£>£ 0 

(8) ±iB^ht-sa»B©W^pH6OT. 
i0to»pH5. 5fcTFr*S. 

(9) ±E^- h^-SBKB©^ + ^n>«tB^ S 

a»co»iF-rt^xjv7 ^ FB^©»jssaBtt**sttaE4 0 

r©iELC*««KcS6Ji3tt* -jW 5 -* >^«ttr 
do) ±e^<- h ^-«e»B*sp d i x«a«ift* 

(D ^ * > tc#t U r iaSffi?"J±cDTffiCC#^ET & D N A 
(11) ±EPD \f)K 7^7 - <f>V U>*Etefc<D 
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p d i . Mccft»w«:«iB^j#^2«:^-rr 5 ;m&m 

4>©5 9ft~5 4 3<3©T 5 ^ii^^SPD I "C* 

(12) ±EBMt«e«w^aes*©BM4aia». itc 

*<*6<jK«iB?>JS# 1 tc^-rr 5 ^iE?U#©6 1 (4~ 

1 2 4&©r 5 sm^tezm&m&mv&z. 

(13) ±12^-- K^-gaitBtfTxXtti'i^a- 

(14) ±ie^-- ht-saiB*i, 4>&< tbmnM 

*tpH7*?ir*SKtt^-h^-Sa»B 1 <t. 4>fr 10 
BSB2 

(15) iEWt^'- ht-gaSBli0i7 5 37 • W 
>y U>*fi#©P D I <Di3)V#*zs KJkffiOffiJZffiW 

(16) ±fe->r^a>A-h^- ge»B2*!spp i 

(17) ±ietnffl^eKA ££tcaamft£<*&?&$-*~ 

-gaifB 1 tis + ^UZs*- h^-^aitB2 20 

(is) ±iec^-r*i^©sas^»5:3- f-t&dn 

A, 

(19) ±f£DNA#s. #-©flJi»il£T-<fc LXi/iMS 
aSAi^-F^-Sa^B (Xtt. Mtt^-h^— « 
fifB 1 M^ + ^D>^- h t-lfilB 2 ) £*» 

(2 0) ±f£DNA#. JJs-©fltj§jt{g^£L.T. iSM 

saw a i . ff*©#«K ± o -cwKBiiifift tpra* =r 
h^-gasB iMi't ^a>y<- h^-gasB 

2) i^UT3-FLTUS„ 
(2 1) ±IBDNA*5. RisajlAM-ht-SS 

hb<l&. *5t>«SxSsasA, wt/^-ht-ae 

HB1. ^^n^-ht-iaiB2©^ stess 

as a *^tfzi««± * . GMvft&sm *fr* z>zt 

KJ:9. ^5iMfc?iL-T3- KUtt,^. 
( 2 2 ) ±15 D N A ifi . 1 X«l5?iJ#^f 2 Kin 

(23) ±IBD NA#. ie?"J## 1 X«ie?'J#^2K^ 40 

(24) ±IBD N A 4^WRWIfiBKi»ACfclS*lBia. 

(25) ±.8imm&m&m®Mm-c$>2>. 

(2 6) ±BBSSHIB*«»U-C. ±I2t<>-m#>©Sa 
(27) ±BBS a WHl^(**«ff X«SBS«:«-J- S„ 50 
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(2 8) ±iet>-rftA>©^aita^<*Ktew£tnii^a 
ftA&/<- h^-^BHB^e^gi-rsjaiii, fjieet 

So 

(29) ±«as««aiiAft^- h^-aanB*>6» 
pesos™ (xittw»cc^tts*fc 

oo) ±sa^«a»A*js«ffittsccsE*-r4jas 

[0 0 5 1 ] 

T-fcfMEU Novagen*±S<D:/^X ^ F pET-19bCCteW 

[0 05 2] A^**CD^^->ilGT-«E?>J#^ 1 K 
fctf £*2 8{4~Sgl 6 2{4<Di&Sie?iJ£WU ±sBK 
ttSfi»©ilfi?»i5iJtf l ccfcw 5*18 1 
3 7 2&cD&ttiH^J£Wir& 0 EJWHIiKtecvc, * 
7(4-mi 2{ft©CATATC©SKE5»J«»IISB* Ndel (C 
«fc£WWr««r*9, ®3 7 8(4-^3 8 3(4<DGCATCC 

©«Sffi^Jte*JiEB* Ban«iK:J:«»BM«'C*S. » 

6 fir-* 5 9&<Z) Thr-Clu-Clv-ArgCDT 5 yBfflEW«\ 

T--fcrC£>£ Factor XaOI2iaaMt"C**. 
[0 05 3 ] ( jQSfll2 : ^>-PD 1 Btett itfi 

>^s*(dpd i <hcr>siaaBa^(*^3- ftsji£t 

*ffJ53tb. C*l£: Novape^!®!©?'^;* 5 F pET-lSbCC 
[0 05 4] ^ft*<0^-*^>iie : F-«lB5»J##2 fc 

*5^4»2 5tt-»i 5 9&<Di&mmm*m?2>o ±ib 

P D I ©«^ttE^J»^2*Cfcl**3l 1 7 5 {4-* 1 
6 2 9tt©fflSKM«rr<B. iEJ»»#2CC*j^r. * 
7<S-*1 2(4(DCATATCC[>»SiB^J«S«ISBSRNdelW:«fc 
&«Ktt«-C*tK *1 6 3 5{4-*l 6 4 0(4<DGGAT 

fifETSTS-zBIEWCCii^r, *5{4-*8{4 
5 {4^*5 8 ffl© Thr-Glu-Gly-ArqCDr 5 SB 
Factor XatOsSSBSPfit'C * £ . 
[0 0 5 5 ] ( JtRflll : »^^>ggfOli» ) 

7X5 F pET-l9bCCfeWS*llRB*Ndel-BamHlWWr8Bfl[ 




(8) 

13 

[0056] *m&*<D**~> : &B*mfflm^3 cc 

fctt&02 8(4-0 1 6 2{iO^SS2^J^Wr€>o 12?IJ 
#-^3tC*5^T, 07(4-01 2 (4(DCATATCXD^Sie^J 

«$iM^Ndeiccj:^WKM^r^O. Hi 6 8(4-0 

1 7 3 {4CDCX^TCCCDSSI2^i«^JK^ BamHlCCj:&#J 

05(4-08(4<D Thr-Clu-Glv-ArpOr $ ^^ie^ij« F 
actor XaCDISI^a5{4"C^>€>o 

[0057] (^MM2_i±±£^z£JD_L®ttMMM 

^#ftT€>o ^ft*<D ±iBiI£t4iS*fS t 

ovaqer4±^^"^^ ^ F pET-19biC*5^€>$UKgP^Ndel 
-BamHittKWttRBfcJfA lt^n^> ^^tf o fc. 
[0 05 8 ] ±B3Ktt«««. P D I (WSttSWa**^ 

[0 05 9] ^ffl*(D?^>IEfBDIIH4 «C 
*5tt£02 5(4-0 1 5 9ti©ftSK?iJ*«U ±8B» 20 
tt««©i»£7-«* 1 7 5 {4-0 2 6 4(4(D&Sie?iJ£ 
*tr£ 0 I25>J##4CC*j^r. 07(4-01 2 (4<£>CATA 

TOD%tt^j»MRff«Ndeiec ct n , 0 

2 7 0(4-02 7 5ffi©GGATCO0*SiB?>J«WIKBWBa 

05(4-08(4Rt>*03 5(4-03 8(4<D Thr-G 
lu-Gly-Arg<DT 5 sWB5Ef\& Factor Xa<DIgl8SP<4"C£> 

[0060] ( ag^cp^iiif tom ) mmm 1 . 
IBWW2, tb«WliSc>lblS^2r«^$ti3rc^^^- 30 

-en-etlA^a BL21(DE3)pLysS CCJKWEJft 
btc. K»Ufc«n«tlO»KK)im«LB«m (bact 
o-tryptone 1 %, bacto-yeast extract 0. 5%, NaCl 
l°/o)t37 4 C&CT— SfefgSU Ctt*LBJg*ftCC 1 
°/oIIl/c fl ftt37 ( CtOD=0. 5£"Clg§t 

I PTG (isopropylthio-j8 -D-galactoside) 
ttttKl mMCC&Si^CcaiBDLT, BSWEH* 6 KSRB 

[0 06 1 ] «*?K&&<frjMRec <fc DifL, 

jS®(*MM© 1 0 flJ(D Sonicatiov* v V y -£Jjnx.T 40 
Hi LA:. g«t**«#bfc«. 1 5 0 0 0 

[0 0 6 2 ] Ctl6*SDS-PAGEftC«U/citeS, 

[0 0 6 3 ] ( gaWB^flaPIBJK ) ifBfCfcOTIEB 
Rtett®*i^IW}^ IWBSttwei*03>hn-il/ so 
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<fcT£^**-^»A©*»B BL21(DE3)pLysS Og* 
CtHSS^jgttBj^i 0.5 % TritonX-100/ 1 mME D 
TAgi"C2lEl^l^. flSRjffiK (8MJ3UR, 50mM 
Tris-HCl pH8.0 , UnM D TT\ 1/nM EDTA) 

/c 0 ±EDTT*fttfK«««r©a*fWF. ^^^>CD 

[0064] *©«a«rW-«* 2 MJgaRSiBL ^Pf7 
-^WKCCfiVTS/cft©^* 7?- (50nM Ths-HCl pH 
8.0, lOOmM NaCL UnM &fb*7;l^>^ A) tCJBXi£8SL/ 

±»*aifi© Factor Xafccfc £^K&t/Bl>fc 0 
[006 5] ±»©t»f¥*CC, ^*^><h P D I <h©« 

eai4^(*x« * - > <b sitt^ an <t an 
[0066] < ^pfr-^cj; zm&wmg&o® 

»t) ±IB©J:^Cca«f«:tTo^||tt0(l. HJfiWI2aa e 
ibt!!!«|2K:«&*e»lBI^»«€-tl'€ e n. ftuiai^J#-^ 
1. l^»J#^2^iB^J#^4CC^-r<fc ; 5^. 

Factor Xa©I2J&ie^J£(£#LT^<5 0 fCt, ±IS<D 
#^SWra4^(* 1 m g &C*t bt, Factor Xa3 0 v gr * 
iC^t, 3 0° CfcT— tfe* Factor XafC <fcSWBrCCflt 
L/C 

[0067] ( ctaaacpa^ ) ±sa©«iwr»fficc<fc o 

v rr&&Microcon-3 ( MWCO:3000) ?:ll^3 0 u L 
CCtftfflfLfc. COj:5^»©«tt>^»3 0 m L 

mt&^X-MC^ls-C P H6CD 200mMMES (2-(N 
-morpholino)x£>X;U*>^) ^'^t-IOmL, 
If 7V-T^:|^®^|li (Ceratocystis fimbriata:IFO3050 

i ) co^s.m^mmm m^m 1 mL^/co 1 07J : 8 

0%^fhf+XhD-X^PX) 60^L^tDt k 2 
6° CVigmLtc, 9m, a>ha-)Vtbxm^^ 

[0 0 6 8] -eit Model 3550*7^ ^ F U-^ 
-£ffll>T 3 0»MO*4 8«FPa«©»*K ( 415nm) 
«:«JS0/c:. HWP1«S^:. ^OS 1 tC J: 9 *&/c 0 ft 
te. aiccfec^r, A«1^>^I/}K«:*j^4±K4 8«f 
lffl»©»*a[©*JS{B^6±8E3 0»a©«b6K©«5E 
H » fcffl ** U B «1f > 7*;P ZK^mmc 
*5^-S±iB4 8B$raS05R*S[0»J^(B^6±iB3 0^ 



(9) 
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m?mwm <%) = <b-a> * 

/Co *OTtt«M2tt#WHS»*#l 1. 5%~C£>9, 

mmm& 99. 8 % , ioscri 2 &?tmwgm& 99. 1 

SEQUENCE 
<110> KABUSHIKI KAISm TOYOTA CHUO KENKYUSHO 

<o2o> tms&Mvmmxm, &&wms& 



* [0069] 
1 0 0/B • • • • Si 

^JSWlSC>*ll»«2<t<Z>±IBa)<fc^&IIS«. ^-h* 

[0070] 
[12^] 
LISTING 



<L30> FOK-01-029 
<L60> 4 
<210> 1 
<211> 392 
<212> DNA 

<213> Hordeum vulqare 
<40Q> 1 

qac aaq cat atq att qaa qqt cqt atq aaa aqc tqc tqc cqt aqc acc 48 
Asp Lvs His Met lie Glu Gly Arq Met Lys Ser Cys Cys Arq Ser Thr 

5 10 15 

ctq qqt cqt aac tqc tat aac ctq tqc cqt qtt cqt qqt qcq caq aaa 96 
Leu Gly Arq Asn Cys Tyr Asn Leu Cys Arq Val Arq Gly Ala Gin Lys 

20 25 30 

ctq tqc qcq qqt qtt tqc cqt tqc aaa ctq acc aqc aqc qqt aaa tqc 144 
Leu Cys Ala Gly Val Cys Arq Cys Lys Leu Thr Ser Ser Gly Lys Cys 

35 40 45 

ccq acc qqt ttt ccq aaa atq att qaa qqt cqt acq ctq qcq ctq qtt 192 
Pro Thr Gly Phe Pro Lys Met lie Glu Gly Arq Thr Leu Ala Leu Val 

50 55 60 

aqc aac aqc qat qaa ccq qat acc qtt aaa tat tqc aac ctq qqt tqc 240 
Ser Asn Ser Asp Glu Pro Asp Thr Val Lys Tyr Cys Asn Leu Gly Cys 
65 70 75 80 

cqt qcq aqc atq tqc qat tat atq qtt aac qcq qcq qcq qat qat qaa 288 
Arq Ala Ser Met Cys Asp Tyr Met Val Asn Ala Ala Ala Asp Asp Glu 

85 90 95 

qaa atq aaa ctq tat ctq qaa aac tqc qqt qat qcq tqc qtt aac ttt 336 
Glu Met Lys Leu Tyr Leu Glu Asn Cys Gly Asp Ala Cys Val Asn Phe 

100 105 110 

tqc aac qqt qat qcq qqt ctq acc aqc ctq acc qcq tqa taq qat ccq 384 
Cys Asn Gly Asp Ala Gly Leu Thr Ser Leu Thr Ala *** *** Asp Pro 

115 120 125 

qct qct aa 392 
Ala Ala 
130 
<210> 2 
<2U> 1649 
<212> DNA 

<213> Hordeum vulqare 
<40Q> 2 
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qac aaq cat atq 
Asp Lys His Met 



qqt cqt 
Gly Arq 

tqc qcq 
Cys Ala 

acc qqt 
Thr Gly 
50 

aaq aaq 
Lys Lys 
65 

qcc qaa 
Ala Glu 

qaq tac 
Glu Tyr 

qcc aaq 
Ala Lys 

qtt qaq 
Val Glu 

130 
tec ccc 
Ser Pro 

145 
ate aaq 
lie Lys 

qaq qaq 
Glu Glu 

qct tec 
Ala Ser 

ctq cqc 
Leu Arq 
210 
qaq qct 
Glu Ala 
225 

qat qaq 
Asp Glu 



aac tqc 
Asn Cys 
20 

qqt qtt 
Gly Val 

35 
ttt ccq 
Phe Pro 

qac acc 
Asp Thr 

ttc ttc 
Phe Phe 

qaq qaq 
Glu Glu 
100 
qtq qac 
Val Asp 
115 

qqc tac 
Gly Tyr 

tac aaq 
Tyr Lys 

caq tct 
Gin Ser 

ttc aaq 
Phe Lys 
180 
qac aaq 
Asp Lys 
195 

qac aac 
Asp Asn 

qaq qqc 
Glu Gly 

qqc aaq 
Gly Lys 



att qaa 
He Glu 
5 

tat aac 
Tyr Asn 

tqc cqt 
Cys Arq 

aaa atq 
Lys Met 

ttc qac 
Phe Asp 
70 

qcq ccq 
Ala Pro 

85 
qct qcq 
Ala Ala 

tqc aca 
Cys Thr 

ccq act 
Pro Thr 

qqc caq 

Gly Gin 
150 

ctq ccc 

Leu Pro 
165 

aaq qcc 

Lys Ala 

qcq tec 
Ala Ser 

tac ccq 
Tyr Pro 

qtc aaq 
Val Lys 
230 
qcq qtc 
Ala Val 
245 



(10) 

qqt cqt aaa 
Gly Arq Lys 

ctq tqc cqt 
Leu Cys Arq 
25 

tqc aaa ctq 
Cys Lys Leu 
40 

att qaa qqt 
lie Glu Gly 
55 

qac ttc ate 
Asp Phe He 

tqq tqc qqt 
Trp Cys Gly 

acc aca ctq 
Thr Thr Leu 
105 

qaq qaq acq 
Glu Glu Thr 

120 
etc aaq qtc 
Leu Lys Val 
135 

cqc aaq qct 
Arq Lys Ala 

qcc qtq tec 
Ala Val Ser 

qac aaq qcc 
Asp Lys Ala 
185 

aqt qaq qtt 
Ser Glu Val 

200 
ttc qqc tec 
Phe Gly Ser 
215 

qct ccc qct 
Ala Pro Ala 

ttc tec qaq 
Phe Ser Glu 
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aqc tqc tqc 
Ser Cys Cys 
10 

qtt cqt qqt 
Val Arq Gly 

acc aqc aqc 
Thr Ser Ser 

cqt tcq qat 
Arq Ser Asp 
60 

aaq acq aat 
Lys Thr Asn 
75 

cac tqc aaq 
His Cys Lys 
90 

aaq qaq aaq 
Lys Glu Lys 

qac etc tqc 
Asp Leu Cys 

ttc cqc qqc 
Phe Arq Gly 
140 

qct qct ate 
Ala Ala He 

155 
qaq qtc acq 
Glu Val Thr 
170 

qtc ctt qtc 
Val Leu Val 

ttc acc caq 
Phe Thr Gin 

aqc aqc qat 
Ser Ser Asp 
220 

ate qtc ctt 
He Val Leu 

235 
aaq ttc qaq 
Lys Phe Glu 
250 



cqt aqc acc ctq 
Arq Ser Thr Leu 
15 

qcq caq aaa ctq 
Ala Gin Lys Leu 
30 

qqt aaa tqc ccq 
Gly Lys Cys Pro 
45 

qtt qtc caq ctq 
Val Val Gin Leu 
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48 



qac ctt 
Asp Leu 

qct etc 
Ala Leu 

aac ate 
Asn He 
110 
caa caa 
Gin Gin 
125 

ctt qac 
Leu Asp 

acc tcq 
Thr Ser 

aaq qac 
Lys Asp 

qcc tat 
Ala Tyr 
190 
qtc qcc 
Val Ala 
205 

qct qcq 
Ala Ala 



qtt etc 
Val Leu 
80 

qcc ccc 
Ala Pro 

95 
aaq etc 
Lys Leu 

cat qqt 
His Cly 

aac qtc 
Asn Val 

tac atq 
Tyr Met 
160 
aac ctq 
Asn Leu 
175 

qtq qat 
Val Asp 

qaq aaq 
Glu Lys 

ctq qcc 
Leu Ala 



tac aaq qac ttt 
Tyr Lys Asp Phe 
240 

qtq qaq qcq ate 
Val Glu Ala He 
255 



96 



144 



192 



240 



288 



336 



384 



432 



480 



528 



576 



624 



672 



720 



768 



qaq aaq ttc qcc aaq acq qqc qcc acc ccq etc att qqc qaq att qqc 



816 
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Glu Lys Phe Ala 
260 

ccc qaa acc tac 
Pro Glu Thr Tyr 
275 

att ttc qcc qaa 
lie Phe Ala Glu 
290 

aaq ccq ate qcc 
Lys Pro lie Ala 
305 

qac qcc aaq qct 
Asp Ala Lys Ala 

qac aaq ttc ccc 
Asp Lys Phe Pro 
340 

ttc ccc ttc qat 
Phe Pro Phe Asp 
355 



(11) 

Lys Thr Gly Ala Thr Pro Leu 
265 

tec qac tac atq tcq qcc qqc 
Ser Asp Tyr Met Ser Ala Gly 
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acq qcc 
Thr Ala 

qaq qct 
Glu Ala 
310 
ttt qqt 
Phe Gly 
32 5 

qcc ttc 
Ala Phe 

caq qaq 
Gin Glu 



tac atq 
Tyr Met 
280 
qaq qaq 
Glu Glu 
295 

caq cqc 
Gin Arq 

qcc cac 
Ala His 

qcc ate 
Ala He 

aaq qaq 
Lys Glu 
360 



cqq aaq qaq 
Arq Lys Glu 

qqc qtc att 
Gly Val He 
315 

qcc qqc aac 
Ala Gly Asn 

330 
caq qaq qtc 
Gin Glu Val 
345 

ate acc ttc 
lie Thr Phe 



He Gly Glu He Gly 
270 

ate cct ctq qcc tac 864 
He Pro Leu Ala Tyr 
285 

etc aqc qac aaq etc 912 
Leu Ser Asp Lys Leu 
300 

aac ttt qqt act att 960 
Asn Phe Gly Thr He 
320 

ctq aac ctq aaq acc 1008 
Leu Asn Leu Lys Thr 
335 

qcc aaq aac caq aaq 1056 
Ala Lys Asn Gin Lys 
350 

qaq qcq ate aaq qct 1104 
Glu Ala He Lys Ala 

365 



ttc qtc qac qac ttt qtc qcc qqt aaq ate qaq ccc aqc ate aaq tcq 1152 
Phe Val Asp Asp Phe Val Ala Gly Lys He Glu Pro Ser He Lys Ser 

370 375 380 

qaq ccq ate cct qaq aaq caq qaq qqc ccc qtc acc qtc qtc qtt qcc 1200 
Glu Pro He Pro Glu Lys Gin Glu Gly Pro Val Thr Val Val Val Ala 
385 390 395 400 

aaq aac tac aat qaq ate qtc ctq qac qac acc aaq qat qtq ctq att 1248 
Lys Asn Tyr Asn Glu He Val Leu Asp Asp Thr Lys Asp Val Leu He 

405 410 415 

qaq ttc tac qcc ccq tqq tqc qqc cac tqc aaq qcc ctq qct ccc aaq 1296 
Clu Phe Tyr Ala Pro Trp Cys Gly His Cys Lys Ala Leu Ala Pro Lys 

420 425 430 

tac qaq qaq etc qqc qcc ctq tat qcc aaq aqc qaq ttc aaq qac cqq 1344 
Tyr Glu Glu Leu Gly Ala Leu Tyr Ala Lys Ser Glu Phe Lys Asp Arq 

435 440 445 

qtc qtc ate qcc aaq qtt qat qcc acq qcc aac qac qtt ccc qat qaq 1392 
Val Val He Ala Lys Val Asp Ala Thr Ala Asn Asp Val Pro Asp Glu 

450 455 460 

ate caq qqa ttc ccc acc ate aaq ctq tac ccq qcc qqt qcc aaq qqt 1440 
He Gin Gly Phe Pro Thr He Lys Leu Tyr Pro Ala Gly Ala Lys Gly 
465 470 475 480 

caq ccc qtc acc tac tct qqc tcq cqc act qtc qaq qac etc ate aaq 1488 
Gin Pro Val Thr Tyr Ser Gly Ser Arq Thr Val Glu Asp Leu He Lys 

485 490 495 

ttc ate qcc qaq aac qqc aaq tac aaq qcc qcc ate tcq qaq qat qcc 1536 
Phe He Ala Glu Asn Gly Lys Tyr Lys Ala Ala He Ser Glu Asp Ala 

500 505 510 

qaq qaq acq tcq tec qca acc qaq acq acc acc qaq acq qcc acc aaq 1584 
Glu Glu Thr Ser Ser Ala Thr Glu Thr Thr Thr Glu Thr Ala Thr Lys 




515 520 52 5 

tcq qaq qaq qct qcc aaq qaq acq qcq acq qaq cac qac qaq etc tqa 1632 
Ser Glu Glu Ala Ala Lys Clu Thr Ala Thr Glu His Asp Glu Leu *** 

530 535 540 543 

taq qat ccq qct qct aa 1649 
*** Asp Pro Ala Ala 
545 549 
<210> 3 
<211> 182 
<212> DMA 

<213> Hordeum vulqare 
<400> 3 

qac aaq cat atq att qaa qqt cqt atq aaa aqc tqc tqc cqt aqc acc 48 
Asp Lys His Met He Glu Gly Arq Met Lys Ser Cys Cys Arq Ser Thr 
5 10 15 

ctq qqt cqt aac tqc tat aac ctq tqc cqt qtt cqt qqt qcq caq aaa 96 
Leu Gly Arq Asn Cys Tyr Asn Leu Cys Arq Val Arq Gly Ala Gin Lys 

20 25 30 

ctq tqc qcq qqt qtt tqc cqt tqc aaa ctq acc aqc aqc qqt aaa tqc 144 
Leu Cys Ala Gly Val Cys Arq Cys Lys Leu Thr Ser Ser Gly Lys Cys 

35 40 45 

ccq acc qqt ttt ccq aaa tqa taq qat ccq qct qct aa 182 
Pro Thr Gly Phe Pro Lys *** *** Asp Pro Ala Ala 
50 55 60 

<210> 4 
<2U> 284 
<212> DNA 

<213> Hordeum vulqare 
<400> 4 

qac aaq cat atq att qaa qqt cqt aaa aqc tqc tqc cqt aqc acc ctq 48 
Asp Lys His Met He Glu Gly Arq Lys Ser Cys Cys Arq Ser Thr Leu 

5 10 15 

qqt cqt aac tqc tat aac ctq tqc cqt qtt cqt qqt qcq caq aaa ctq 96 
Gly Arq Asn Cys Tyr Asn Leu Cys Arq Val Arq Gly Ala Gin Lys Leu 

20 25 30 

tqc qcq qqt qtt tqc cqt tqc aaa ctq acc aqc aqc qqt aaa tqc ccq 144 
Cys Ala Gly Val Cys Arq Cys Lys Leu Thr Ser Ser Gly Lys Cys Pro 
35 40 45 

acc qqt ttt ccq aaa atq att qaa qqt cqt qaq acq tcq tec qca acc 192 
Thr Gly Phe Pro Lys Met lie Glu Gly Arq Glu Thr Ser Ser Ala Thr 

50 55 60 

qaq acq acc acc qaq acq qcc acc aaq tcq qaq qaq qct qcc aaq qaq 240 
Clu Thr Thr Thr Glu Thr Ala Thr Lys Ser Glu Glu Ala Ala Lys Clu 



65 70 75 80 

acq qcq acq qaq cac qac qaq etc tqa taq qat ccq qct qct aa 284 
Thr Ala Thr Glu His Asp Glu Leu *** *** Asp Pro Ala Ala 



85 90 94 




(72)^^ f*(g 

gftKg^g^Hr*^ftift3=tiil4i# 
»© 1 1*SC*tt«BB**iBSBfrt 
F £ - A 4B024 AA01 M05 BA67 BA80 CA04 

CA07 CA06 EA04 GATL HA03 

HA06 

4B064 AC01 CA02 CA19 CC24 CE04 

CE06 CE20 
4B065 AA26X AA58Y AA89Y ABOl 

AC14 BD45 CA41 CA44 
4H045 AAIO AA20 BAIO BA41 CAIO 

CA30 EAOX EA29 FA16 FA74 

GA06 



